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Colombia, 

An oil and gas country adapts its law to 

low-carbon energies and in-situ resources
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Oil Production 750k BODNatural Gas Production 1200 MCFD
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5 GW

6,5 GW

Oil Production 750k BODNatural Gas Production 1200 MCFD

Coal Production

60 Mst Production

5k Mt Reserves

Hydropower

70% electricity

El Nino – dry season

Oil Production 750k BODNatural Gas Production 1200 MCFD

Transportation

4th World Coal larger exporter

60% Hydrocarbon exported

Natural Gas pipeline

Fuels pipe line

Fuel Truck 90/day

Refinery

350k BOD

Jet Fuel

Gasoline Fuel

Diesel Fuel

Nafta importation

2 Mton CO2/year

Coal Production

60 Mst Production

5k Mt Reserves

Hydropower

70% electricity

El Nino – dry season
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Affordable

Reliable

sustainable

Low carbon solutions

Wood burning indoor pollution 

Solar panels and wind energy

Transportation efficiency

Strategic storage

Tax incentives in the National 

Development Plan of Colombia

2022-2026
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New Bill

Fuels High Cost

Traditions 

Off-the-grid

Non in-situ Resources

Monthly Natural Gas Bill

More Fuels and more Subsidies

Gasoline engine for fishing 

and wood burning
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COr

CCCOc
Craton

Craton

Craton

Rio Amazonas

Middle Miocene - Present

Oligocene - Middle Miocene

Une Fm: Deltaic system

Gacheta Fm: Offshore

Guadalupe Fm: Deltaic system

Barco Cuervos Fm: deltaic

Mirador Fm: Fluvial system
Paleocene - Eocene

Early Cretaceous – Campanian Back-Arc Subsidence

Bayona et al, 2009

Cooper et al, 1995
Llanos

LlanosEastern Cordillera

Eastern Cordillera

Carbonera Fm: Deltaic system

Leon Fm: Marine FoolingLlanos

Guayabo Fm: Molasses

Volcanic Central Cordillera, Western Cordillera Obduction and Eastern Cordillera Uplift

COc



4/10/2023

7

0 Ma

Heavy Oil

Heavy Oil

Natural GasNatural Gas 

VMM
LLA

foothills:
C1
C2 - C6
C7 - C14
C15+

Geological Evolution – Eastren Cordillera Uplift
Hydrocarbon generation and migration

Oil

OilOil

Geothermal Energy – Sedimentary Basins

Water production 

BSW 80-97%

Temperature: 60-90C

5MBWD
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Non-HC Natural Gas Gas Seep meassurementsMigration Numerical modelling
Beicip, 2021

HC

CO2

N2

He

H2

%mol
Aguas hidrotermales

Volcanes / Fumarolas

Presence of Natural Hydrogen

Alta Entalpía

Media Entalpía

< 30
40-50
50-60
60-70
70-80
80-90
90-100
100-120
120-150
> 150

Temperatura °C

Central Cordillera Volcanic Chain
Energy Instalad Capacity

90-200 Mwe

15 non-active volcanos

convenio

Geothermal Energy Potential

1170 MW
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R
/R

a

H2 y He

Crust

dD H2 (‰)
Milkov, A., 2022

Emanaciones volcánicas

Sistemas volcánicos hidrotermales

Sistemas sedimentarios hidrotermales

Reservorios convencionales

Serpentinitas

CO2

N2

HC

%mol

Wedge

Volcanic Arc

Water Rock

HC

CO2

N2

H2He

CO2

H2 N2

%mol
%mol

Aguas hidrotermales

Volcanes / Fumarolas

Presence of Natural Hydrogen

PhD Student - Alejandra Carrillo, UPPA
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Decreto 1318 de 2022

development of activities aimed at the generation of 

electrical energy through geothermal energy

Geothermal Energy

Non-active volcano Co-production

High Enthalpy Middle-Low Enthalpy

artículo 235 de la Ley 2294 de 2023

development of White Hydrogen projects

within the framework in Colombia

Exploration and Technical Evaluation at regional Scale
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Arauca Chuchupa

Puerto Gaitan

Cerrejon

Cerro Bravo Meta

New Energy Technical and Safety Table

Government Integration and New Energy Resources

Coal
0                     50                  100                   150                 200km

Heavy OilHeavy Oil Natural Gas y 
condensates

Natural Gas y 
condensates

Hydrocarbons

H2, He, CO2, N2

geothermal
50 ̊C/km

Deep Natural Gases

Natural Resources in-Situ

Geothermal energy in off-the-grid zones

High capacity plant factor

New in-situ resources

Low carbon energy

Short transportation / low price

Local industry 

geothermal
40 ̊C/km

30 ̊C/km
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